II.
HISTORICAL.
Extensive investigations (1-14) to determine the vesicating producing potential of vesicants on various species of animals indicate the condition cannot be precisely duplicated in <:he manner observed in human subjects. Pseudo-vesicatlon manifesting itself as a somewhat greater accumulation of fluid in the corium ha« been observed in the skin of the bird and frog following exposure to a vesicant. Lactating bitches exposed to vesicants developed blisters on and in the area immediately adjacent to the teats. Very young (suckling) pigs demonstrate lesions superficially resembling vesication in man when mustard or lewisite is applied percutaneously. The inferences are clear, however, that in many of the experiments reported in the literature, predictable responses proved to be the rare exception. Furthermore, the pseudo-vesicatlon observed in frogs and birds differs sufficently from true vesication noted in human subjects, so that such animals cannot be utilized for certain definitive test projects where precisely comparable pathological conditions should exist.
III. EXPERIMENTAL.

A. Methods and Materials.
To the best of our knowledge, the bovine species has heretofore not been Investigated for vesicant-producing potentiality following exposure to mustard or lewisite. As a prelude to a project to select the most desirable test animal for use in screening certain new decontaminants and protective agents against established preparations, it was speculated that a young calf might be ideal for the purpose. This consideration was based on the premise that heifers and all cloven-footed animals exhibit typical vesication in the development of cowpox lesions.
A study was therefore proposed to apply mustard, lewisite, and phosgene oxime in liquid and vapor states to the depilated skin of a heifer to determine whether vesication would occur.
Two test sites were decided upon to permit application of the vesicants in vapor and liquid form. The Edgtwood Vapor Cup developed at these laboratories was selected for application of the three agants in gaseous states. Simple cotton-tipped orange-stick swabs were decided upon to apply each agent in its liquid form.
A Holstein heifer approximately six months old was used for the experiment. Three days before the test application, the ventral surface of the abdomen just anterior to the udder was bilaterally depilated with strontium sulfate. This procedure provoked cutaneous irritation characterized by erythema, and, subsequently, pin-point areas of bleeding. Photographs 1 and 2 depict the test sites 72 hours post depletion. It is possible that the irritated areas may have been increasingly susceptible to the subsequent action of the vesicants.
Laboratory "pure" sulfur mustard, lewisite, and phosgene oxime were procured from Cml C Chemical 6 Radiological Laboratories. Orange sticks tipped with a minute amount of cotton were dipped in the individual solutions, and excesses carefully removed by nentle pressure. Vapor cups were prepared by applying one drop of solution to blotter paper affixed in the base of the cup.
B. Results.
The test was instituted at 1000 hours, 24 August 1953. Atmospheric conditions prevailing were: Temperature, 74°F.; relative humidity, 65%. The animal was roped, thrown, and then constrained. The right abdomen was tested initially. Lewisite (98.3%) was applied to the skin by swab and permitted to remain in place one minute. Phosgene oxime (70%) was then similarly applied to a site approximately 5 inches caudad and laterally. Finally, a swab containing mustard (95%) was placed in contact with the denuded skin, approximately 6 inches caudad and laterally to the phosgene oxime site.
A vapor cup containing lewisite was placed on a pre-sheeted point of the denuded test area on the left abdominal wall. Air currents within the cup were induced by means of rotating a paper "fan" attached to an orange stick protruding from the hollow stem of the cup. H sgene oxime and mustard applications were carried out in a similar manner with each test site located approximately 5 inches caudad and lateral to the previously tested area. In each instance the vapor cup was kept in place for a five minute period. The application of phosgene oxime apparently was accompanied by extreme discomfort inasmuch PS the animal bello ed lustily when this agent was applied. 
Photograph 12
Left side, 96 hours post exposure.
